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Hidden Topic based Approaches to Feature









































































One Or mOre Prede重ned classes・With the rapid development of Wbrld Wide Wtb，teXt














































































































































































This chapteris dividedinto three main parts．Section2．2glVeS anintroduction oftext












































Classifydocuments underthe given categories．Butinthe90，S，this approach haslostits
POPularity・Insteadofthisapproach，maChineleamingbecomesageneralparadigm．According
to machineleam1ng，a generalinductive process automatically builds an automatic text
Classiner byleamlng，from a set of pre－Classined documents，the charaCteristics ofthe
CategOriesofinterestl16］・Theadvantagesofthisincludetheaccuracycomparabletothat
achievedbyhumanexpertsandaconsiderablesavlngintermsofexpertlaborpower；because





































































































trainingdata，the solutiontothe maximumentropyproblemis alsothe solutionto adual
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Herewedescribetheperfbrmanceoftextclassincationingeneral，e・g・incaseoflmultiple



























































































































































































































































































































The nrst use ofGibbs Samplingfor estimating LDAis reportedinl9］and a more
COmPrehensivedescriptionofthismethodis丘omthetechnicalreportl10］．Onecanrefertothese
PaPerSforabetterunderstandofthissamplingtechnique・Here，WeOnlyshowthemostimportant







































T l T 2
■　　■　＋
T K
d l P 1，1 P 1，2
■　　■　■
P l，K















W l W 2
■　　■　■
W N
T l P り P 7，2
l　■　　■
P 川 ．











































































































































































































































T op ic 2n d： T op ic 4tb ： T op ic 6tb： T op ie 7th：
gastric blood im aglng　　● dna
drain age hyp ertensiv e diagnosis gene
esophageal PreSSure 　　 ●SCam lng m utations
　　　　 ●endoscop IC n ow detected Chain
bil血 y reperfu sion ultrasonograph y hybri dization
duct hyp ertension tom ography PrOtein
bow el OXygen Clinical m olecular
bile m easur ed reSOnan Ce genetic
duodenal hearts lesions Chrom osom e
intestinal VaSCu lar m agn etic SequenCeS
T o p ie 鋸b ： T op ic 13 tb ： T op ic 1 4 tb ： T op ie 1 9 tb ：
infe ction Ca rd io m y o p a th y P u lm o n ary Ch ild ren
　 ●Vlm S h eaれ lun g in fan ts
h iv C ard iac 氏Ⅴ P ed iatric
im m un O d e丘cien cy m y o card ial re sp ira to ry n e on ate s
aid s eC g asth m a b iれh
Pn eum On ia in farction O X y g en P reg n an Cy
iso late s 如rial p le ural CO n g en ita l
tran Sm ission B b rillatio n i血 aled 危tal
an tib o d y a汀h舛h n ias b ro n ch ial n e on ata l







　 ●T o p－eS F ie ld s o f th e w o rd s in e a ch to p IC　　　　　　　　　　　　　●
T op ic 2 n d ： D ig e stiv e sy stem
T o p ic 4 th ： B lo o d circu la tio n
T o p ic 6th ： D ia gn o stic M eth o d
T op ic 7th： G en e
T op ic 9 th ： In fe ctio u s d isea se s
　 ●T op lC 13 th ： H e aれ
　 ●T op IC 14 th ： R esp irato ry sy ste m
T o p ic 19 th ： P re gn an Cy















W ′ord ＃卜dna ＃2（柚）二匹StPartL111 糾榊什dise川1tlnL忙J 輔　弼〉：S摘e－ei籠cts ＃2466巨obsem ed
E n tro．py 0．0438 1．2936 1．7455 2．1001 3．9026
T O 0．0001 0．0036 0．0036 0．004 1 0．0672
T l 0．0001 0．0027 0．0027 0．0031 0．0832
T 2 0．0001 0．0036 0．00 36 0．2756 0．0283
T 3 0．0001 0．0036 0．00 36 0．0041 0．000 1
T 4 0．0001 0．0027 0．0027 0．0031 0．0553
T 5 0．0001 0．0036 0．5976 0．5 143 0．1098
T 6 0．0002 0．0045 0．0046 0．0051 0．0338
T 7 0．9969 0．0045 0．0046 0．0051 0．0693
T 8 0．0002 0．0493 0．0046 0．0051 0．0693
T 9 0．0002 0．0045 0．0046 0．0051 0．0 128
T lO 0．000 1 0，0798 0．2 737 0．0041 0．0642
T ll 0．000 1 0．0036 0．0036 0．0902 0．000 1
T 12 0．000 1 0＿．0036 0．0036 0．0041 0．00 14
T 13 0．000 1 0．0036 0．0036 0．0041 0．0453
T 14 0．0002 0．0054 0．0055 0．0061 0．0663
T 15 0．0－00 1 0．0036 0．0036 0．0441 0．0852
T 16 0．0002 0．0054 0．0055 0．0061 0．0642
T 17 0．0002 0．0054 0．0055 0．0061 0．06 14
T 18 0．－000 1 0．0036 0．0036 0．0041 0．0825










ll■′o rd ＃1：d n a ＃2輔 鉦 p o stp a■rt川－1 射 出什 d h e o tltillLIeJ 綿状拇：S・ide－ef籠 CもS ＃2 4輔 巨 o b serve d
E n tro p y 0．0 4 3 8 二1．2 9 3 6 1．．7 4 5 5 2．1 0 0 1 3，9 0 2 6
T O 0．1 82 0．18 5 0 ．18 5 0．1 86 0．2 3 7
T l 0．1 82 0．18 5 0 ．18 5 0．1 85 0．2 4 9
T 2 0．1 82 0．18 5 　 0．18 5 0．3 89 0．2 0 6
T 3 0．1 82 0．18 5 0．18 5 0．1 86 0．18 2
T 4 0．1 82 0．18 5 0．18 5 0．1 85 0．2 2 7
T 5 0．1 82 0．＿18 5 0．5 8 6 0．5 39 0．2 7 0
T ‘ 0．1 82 0．18 6 0．18 6 0．1 87 0．2 10
T 7 0．7 8 7 0．18 6 0．18 6 0．1 87 0．2 3 8
T 8 0．1 82 0．2 2 3 0 ．18 6 0．1 87 0．2 3 8
T 9 0．1＿82 0．18 6 0．18 6 0．1 87 0．19 3
T l O 0．1 82 0．2 4 7 0．3 8 8 0．1 86 0．2 3 4
T l l 0．1 82 0．18 5 0．18 5 0．2 55 0．18 2
T 1 2 0．1 82 0．18 5 0．18 5 0．1 86 0．18 3
T 1 3 0．1 82 0．18 51 0．18 5 0 ．1 86 0．2 1 9
T 1 4 0．1 8 3 0．18 7 0．18 7 0．1 87 0．±3 6
T 1 5 0．1 82 0．18 5 0．18 5 0．2 1 8 0．2 5 1
T l ti 0．1 8 3 0．18 7 0．18 7 0．1 87 0．2 3 4
T 1 7 0．1 8 3 0．18 7 0．18 7 0．1 87 0．2 32
T 1 8 0．1 82 0．18 5 0．18 5 0．1 86 0．2 4 9


































































































































































































































Class H uman M odel M ateh Pre．（％） Rec．（％） Fl－SCOre
CO4 1467 1522 1077 70．76 73．42 72．06
CO6 632 605 360 59．5 56．96 58．21
C14 1301 1273 911 71．56 70．02 70．78
C20 695 618 433 70．06 62．3 65．96
C23 2153 2230 1340 60．09 62．24 61．15
Avg．1 66．4 64．99 65．68






C lass H um an M od el M atch P re．（％） R ec．（％） F トseore
CO4 14 67 14 50 1046 72．14 71．3 71．72
COや 632 494 299 60．53 4 7．31 53．11
C14 1・30 1 1172 856 73．04 65．8 69．23
C2 0 695 556 397 7 1．4 57．12 63．4 7
C23 2 153 2 576 14 58 56．6 67．72 6 1．66
A v岳．1 66．74 6 1．85 64．2
A vg．2 6248 624 8 40 56 64．92 64．92 64．92
Allofthe timefortraining classineris shownin FigurelO．Since thetime ofentropy
COmPutingandentropyrankinglSVeryShort．Itislessthanlsecondthus，itcannotbeshownin
thisfigure．



































































































































Feah res 10T opics 20Topics 30T opics 40Topics 50Topics 60T opics 70Topics 80T opics 90TOpics 100Topics
1000 60・2号 59．3 62．58 63．56 64．15 64．63 64．96 64．07 64．55 64．5
2000 63．09 62．55 64．76 64．8 65．35 65．56 65．2 65．08 65．2 64．64
3000 63．89 64．36 65．78 　 65．2 65．41 65．6 65．25 64．82 65．22 65．22
4000 64．82 64．93 65．54 65．38 65．3 65．4 65．14 65．25 64．64 64．64
5000 65．3 65．93 65．65 65．3 65．11 64．96 65．54 65．22 64．84 64．77
6000 65．38 65．96 65．44 65．44 64．93 65．48 65．12 64．74 64．66 64．71
7000 65．91 65．35 65．49 65．27 65．54 65．57 64．85 64．71 64．74 64．77
8000 65．86 65．38 65．35 65．28 65．44 65．19 64．82 64．74 64．84 64．8
9000 65．7 65．4 65．33 65．46 65．32 64．87 64．85 64．77 64．85 64．84


































































































































































































































































































































































F ea tu res 10top ies 2 0 to p ies 3伽op ies 4 0top ics 5伽op i岱 60top ies 7伽op ie s 8伽op ies 9 0top i侶 10 to p ies
100 0 6 2．4 62．45 6 4．39 64．39 6 5．83 6 6．48 68．46 6 8．66 69．01 6 8．61
2 00 6 4．9 67．12 6 8．27 68．79 69．96 7 1．25 7 1．55 7 1．92 72．02 72．89
3州 66．58 69．73 7 0．53 7 1．47 72．44 7 2．5 1 73．19 7 3．21 73．19 7 3．36
4 00 6 8．12 7 1．65 7 1．74 73．06 73．14 7 2．99 73．51 7 3．36 73．38 7 3．38
5 00 0 6 9．04 72．44 7 2．71 7 3．43 73．63 7 3．29 73．48 7 3．51 73．43 73．58
60 0 6 9．68 72．47 7 3．26 7 3．3 1 73．51 7 3．53 73．56 7 3．56 7 3．56 73．68
70 0 6 9．93 72．64 73．29 7 3．46 7 3．51 7 3．51 7 3．46 73．58 7 3．5 1 73．58
80 0 7 0．43 72．96 73．46 7 3．58 7 3．81 7 3．63 7 3．63 73．61 7 3．6 1 73．66
90 0 7 1．35 7 2．96 73．78 7 3．73 7 3．53 73．58 7 3．63 73．61 7 3．71 73．66
10 0 0 7 1．42 7 3．09 73．71 7 3．61 7 3．7 1 73．71 7 3，61 73．68 7 3．71 7 3．6 1
F eatu rt浩 110 to p ics 12 0top ies 13伽op ics 140 to p ies 15伽op ies 16伽op ics 17 0top ic s 18伽op ies 19伽op i侶 20 to p ics
10 0 69．01 69．58 7 0．3 70．97 69．76 7 1．22 7 1．27 7 1．1 7 1．65 7 1．42
2 00 72．84 72．64 7 2．66 72．81 72．74 7 3．09 72．94 7 2．68 72．96 7 2．99
3 0 73．16 73．61 7 3．31 73．38 73．29 7 3．31 73．38 7 3．19 73．14 7 3．31
4 00 73．4 1 73．36 7 3．46 7 3．4 1 73．38 7 3．51 73．53 7 3．4 1 73．33 7 3．38
5 0 0 7 3．53 73．58 7 3．66 7 3．63 73．48 7 3．56 73．58 7 3．56 73．61 73．56
6 00 7 3．68 73．6 1 7 3．63 7 3．6 1 73．66 7 3．76 73．68 7 3．66 73．66 73．63
7 0 0 7 3．58 7 3．58 73．56 7 3．58 73．66 7 3．56 73．63 7 3．56 73．66 73．51
80 0 7 3．68 7 3．6 1 73．63 7 3．61 73．63 7 3．66 7 3．66 7 3．63 7 3．66 73．56
90 0 7 3．6S 7 3．66 73．68 7 3．66 7 3．58 73．61 7 3．66 7 3．63 7 3．6 1 73．63








































feature selection was proposed and applied to Ohsumed and Reuters－21578　datasets．
Experimentalresultsshowthefollowlngadvantages：
●　BetterclassificationperformanCe
Experimental results demonstrate that the proposed approach can achieve better
Classincationaccuracywhilereduclngthefbaturespaceslgnincantly・Inordertogetabetter













































Inspired by theidea ofsemi－SuPervisedleamlng method and topICS analysIS method
mentionedabove，WePreSentaSemi－SuPervisedleamlngframeworkforbuildingclassinerswith
hiddentopICSdiscoveredfromlarge－SCaledatacollectionsthatcansuccessfu11ydealwithshort















































































topic‥160infbctioninfbctions bacterialpneumoniaantibiotic cultures fbverantibiotics bacteremiaresplratOry prOPhylaxis…
topic‥6　strainsisolates resistanCe ClprOfloxacin bacteriaresistant bacterialColiaureusantibiotic aeruglnOS…
topic：137hivaidsimmunodenciencyinftction humanViruS aCquired syndromeinfectedtranSmission seropositiverisk…
topic：116　monkeys cmvinfbction cytomegaloviruS Candidafungalamphotericin monkey rhesusinfections disseminated…
topic‥120　hospitalcare emergency medicalumit admission admitteddischarge center study department hospitalS…
TopicsmostrelatedtoRespiratoryTractDiSeaSeS（CO8）
topic‥421ungpulmonarylungslavagealveolaredemainterstitialsheep nuid balbronchoalveolar surfactant reSplratOry‥・
topic‥160infectioninfbctions bacterialpneumoniaantibiotic cultures fbverantibiotics bacteremiaresplratOry prOphylaxis…
topic‥31resplratOry Ventilation pressure volumeairway breathinglunglnSplratOryfunction mechanicalcapaclty・・・
topic：140　asthmahistamine airway mastbronchialfbv asthmaticinhaled responsiveness nasalsubiects airways．‥
topic‥103　adult spontaneOuspleuralnuid gm efRISion pericardialchestascites effusionsards developed pneumOthorax…
TopicsmostrelatedtoNervousSystem（ClO）
topic：50　cerebralstroke hemorrhage brainintracranialneurologlC CarOtidischemic subarachnoidtranSientneurologlCal…
topic：194impalrment COgnltlVe performanCe dementiamemoryfunctionimpairedalzheimer motortests test dencits．．．
topic‥14　nerveneurOpathy sensory peripheralmotornerves facialconductionpalsy nbersparalysistrlgeminalroot・．．
topic：54　symptoms diagnosis clinicalhistory slgnS Paln eXamination symptomatic asymptomatic physicalnndings presentation…
topic：195　syndrome abnormalitiesabnormalclinicalcongenitalftatures abnormalitynndings severe disorderdysfunction‥．
TopicsmostrelatedtoUrologicandMaleGenitalDiseaSeS（C12）
topic‥86　renalkidney glomerularfunction creatinine kidneys丘1trationtubularnephropathy proteinuriaclearanCe rate…
topic：123　bladder urinary obstructionincontinence urethralpelvic urine ureteraltranSitionalurethrarenux detruSOr diversion…
topic‥23　prostateprostatic cysts cyst canCerbenign csprostatectomy clinicalcarcinomamyastheniaradicalgravi・．．
topic：97　carcinomarecurrence survivaltumormetastasescanCerreSeCtion necklymph radiationcellnodesradiotherapy…
topic：181dialysisperitonealhemodialysis continuousnlterperitonitishdchromic acetateambulatory capdintraperitoneal…
TopicsmostrelatedtoDisordersandEnvironmFntalOrigin（C21）
topic‥1241qurytraumalquries head bluntlIt）uredtraumatic severepenetratlng SeVenty SuStainedvehicle accidents…
topic‥171alcoholethanoIcocaineabuseconsumptlOndrinkingalcoholicslngeStionwithdrawalalcoholismdrugCaffbine・・・
topic‥179　丘actures丘acturehipnxationbonefemoralarthroplastykneetibialfollow－upreductiontreatedproximalhips・・・
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Those documents willbe used with a Maximum entropy classiner．For otherleamlng
































recent studies，training uslng L－BFGS glVeS high performanCein terms of speedand
Classincationaccuracy・Maximumentropyclassinersinourexperimentsweretraineduslngthe



































78，863unlque WOrds．We estimated LDA models on the MEDLINE datasetwith diffbrent
numberoftopICS，nnally，We茄ndthebestresultwiththenumberoftopICSis200，alphaisO・1，
betaisO．01，and400iterations．




















2309does 4618does 6927docs 9236docs 11545docs
Foldl 71．55 73．7 74．29 75．09 75．29
Fold2 71．1 73．39 74．46 75．23 75．26
Fold3 72．11 74．71 76．13 76．82 76．92
Fold4 72．52 75．23 75．47 76．33 76．82
Fold5 72．31 75．71 75．95 76．54 77．34
A V G 71．92 74．55 75．26 76．00 76．33
Table13・Theaccuracy（％）ofsemi－SuPervisedleaming丘ameWOrk
2309docs 4618docs 6927does 9236docs 11545does
Foldl 74．5 75．33 75．92 75．64 75．95
Fold2 74．53 75．29 76．02 75．99 75．95
Fold3 74．88 76．2 76．33 76．61 77．13
Fold4 74．5 75．36 75．29 76．82 76．78
Fold5 75．4 76．47 77．2 77．23 77．51































































































































































Size oflabeled training data
Figure27．Theaverageclassincationaccuracyofthe5－foldCVtestsontheOhsumeddataset


















































leamlngmethod・The experiments ofproposed approachesareimplementedwith standard
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